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CLAIMS 

We claim: 

1. An apparatus for expanding video graphics array (VGA) text 

5 characters horizontally to fill the screen of a flat panel display 
(FPD) , comprising: 

means for storing binary information related to a horizontal 
row of a text character block; 

means responsive to a control signal for controlling whether 
10 to duplicate a prescribed bit of said binary information; 

means for determining the background and foreground 
characteristics of the last column of said text character block; 
and 

means for ensuring that said background and foreground 
15 characteristics are consistent with said prescribed bit of binary 
information. 

2. The apparatus of claim 1, wherein said ensuring means comprises 
a logic gate. 

20 

3. The apparatus of claim 1, wherein said storing means comprises 
a shift register. 



4. The apparatus of claim 3, wherein said shift register 
25 comprises D flip-flops. 

27 
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5. The apparatus of claim 1, wherein said background and 
foreground characteristics of said text character block are 
derived from an ASCII character code. 

5 

6 . An apparatus for expanding video graphics array (VGA) text 
characters vertically to fill the screen of a /flat panel display 
(FPD) : / 

an addressable video memory for storing binary information 

10 related to horizontal rows of text character blocks; 

multiplexer means for selecting eijther an address within a 
block of video memory or the starting address of a new block of 
video memory, to be provided as the nlext input to said multiplexer 
means ; "\ 

15 a register for storing an offset value to be used in 

determining the next memory/ address/c^f said video memory to be 

accessed; and V_^7 

means for duplicating, selectively, a prescribed bit of 
binary information accessed from said video memory, comprising 

20 means responsive to a control signal for first determining whether 
to add said offset value to the current memory address to obtain 
the next memory address to access or to maintain the current 
memory address and thereafter for performing said addition when 
appropriate, the output/ of said determining means being applied to 

25 address said memory means for accessing said binary information. 

28 
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7. The apparatus of claim 6, wherein the output of said 
determining means is stored prior to accessing the block of video 
memory . j 

5 ^ 

p . An apparatus for expanding video graphics array (VGA) text 
characters both horizontally and vertically to fully fill the 
screen of a flat panel display (FPD) , comprising: 

a shift register for storing binary information related to a 
10 horizontal row of a text character block; 

duplication means responsive to a control signal for 
controlling whether to duplicate a prescribed bit of said binary 
information; 

decoder means for determining background and foreground 
15 characteristics of the last column of said text character block; 
means for ensuring that said background and foreground 
characteristics are consistent with said prescribed bit of binary 
information, 

addressable video memory means for storing binary information 
20 related to horizontal rows of text character blocks; 

multiplexer means for selecting either an address within a 
block of video memory or the starting address of a new block of 
video memory storing bits of information to be duplicated, either 
type of said address being provided as input to said multiplexed 
2 5 means ; 

29 



Attny Docket # 2069-019 PATENT 

a register for storing an offset value to be used in 
determining the next memory address to be accessed; and 

means for duplicating, selectively, bits of information for 
image expansion, comprising means for first determining whether 
5 to add said offset value to the current memory address to obtain 
the next memory address to be accessed or to maintain the current 
memory address for duplication and thereafter for performing said 
addition when appropriate, the output of said determining means 
being used to access said memory means for said binary 
10 information . 

^ . The apparatus of claim jl ', wherein said ensuring means comprises 
a logic gate. 

The apparatus of claim J, wherein said shift register 



15 



comprises D flip-flops. 




The apparatus of claim j> , wherein said background and 
foreground characteristics of said text character block are 
20 derived from an ASCII character code. 

12. A method for expanding video graphics array (VGA) text 
characters horizontally to fill Jfche ^fcr^en of a flat panel display 
(FPD) , comprising the steps of: 




25 storing binary information related to a horizontal row of a 
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text character block; 

outputing said binary information ^rially from said 
register; 

selecting a prescribed bit of s/kid binary information; 
twice duplicating said presca^lbed bit of binary information; 

and 

displaying in succession ^id prescribed and duplicated 
binary bits of information. 

13. The method of claim 122, wherein said prescribed bit is the in 
the last column of a blocK of said binary information. 

14. The method in claim 12, further comprising the steps of: 
decoding an ASCII character code of said t/ext character to obtain 
a signal for determining whether the la&t column of said text 
character is of a background or foreground feature; and 

using said signal together with/said prescribed bit in 
determining whether to duplicate the prescribed bit as a 
background or as a foreground featmre. 



15. A method for vertically expanding video/graphics array (VGA) 
text characters to increase vertical scr^i/ resolution from 200 
pixels to 600 pixels to fill the screed o£ a filkt panel display 
(FPD) , comprising the steps of: 

twice duplicating a prescribed horizontal row of a character 
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block by twice accessing the same memory address/ to retrieve the 
stored binary information related to said prescribed horizontal 
row; and / 

displaying in succession said prescribed and duplicated 
horizontal rows. / 

16. A method for expanding video graphics array (VGA) text 
characters vertically to increase the vertical screen resolution 
from 350 pixels to 525 pixels or from 4f00 pixels to 600 pixels to 
fill the screen of a flat panel display (FPD) , comprising the 
steps of: / 

duplicating prescribed alterna^eho^izontals row of each text 
character block by multiply acc^ssi/ng alternate memory addresses 
to retrieve the stored binary /information related to said 
prescribed horizontal rows; and / Si 

displaying said prescribedLand^dupliqated horizontal rows. 



17 . A method for expanding video graphics array (VGA) text 
characters both horizontally/ and vertically to fill the screen of 
a flat panel display (FPD) ,/ comprising the steps of: 

storing binary information related to a prescribed horizontal 
row of a text character block; 

serially output ing /said binary information from storage; 

selecting a prescribed bit of said binary information; 

multiply duplicating said prescribed bit of said binary 
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information; / 

multiply duplicating said prescribed horizontal row including 
said duplicated bits of said text/ character block; and 

displaying said prescribed ^nd duplicated horizontal rows. 

8. The method in claim 17, further comprising the steps of: 

decoding an ASCII character code of sai/d text character to 
obtain a signal for determining whether the last column of said 
text character is of a background or foreground feature; and 

using said signal together with ^aid prescribed bit, 
determining whether to duplicate the/prescribed bit as a 
background or foreground feature. 



The method 
last bit of a row 



• Or 

of claim 1& , 



wherein said prescribed bit is the 



20. A method for expanding video graphics Array (VGA) text 
characters both horizontally and vertically to fill the screen of 
a flat panel display (FPD) , compris^fig tMe steps of: 

storing binary information r^latea to a prescribed horizontal 
row of a text character block; 

outputing said binary information f rotrr-storage; 
selecting a prescribed bit of/ said binary information; 
multiply duplicating said prescribed bit of said binary 
information; 
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duplicating once every other horizontal row, including any 
duplicated prescribed bits, of said te&t character block; and 

displaying said prescribed and duplicated horizontal rows. 

21. The method in claim 20, further comprising the steps of: 

decoding an ASCII character code of /said text character to 

obtain a signal for determining whether /the last column of said 

text character is of a background or foreground feature; and 
using said signal together with /said prescribed bit, 

determining whether to duplicate th^i prescribed bit as a 

background or foreground feature. 



22. An apparatus for vertically expanding video graphics array 
(VGA) graphics to fill the screen of a flat panel display (FPD) , 
comprising: / 

memory means for str6rin!g biriary information related to scan 
lines of graphics data/, each of said scan lines being stored in an 
addressable memory location o't said memory means; 

multiplexer means^^Q^s e l^ t in g either an address within, or 
the starting address off a new block of, a video memory having a 
content to be duplicated, said address within said block of video 
memory and said starring address of said new block of video memory 
being provided as the next input to said multiplexer; 

register means for storing an offset value to be used in 
determining the next memory address to be accessed; and 
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means responsive to a control signal for farst determining 
whether to add said offset value to the current memory address to 
obtain the next memory address to be accessed or maintain the 
current memory address for duplication and .thereafter for 
performing said addition when appropriate,/ the output of said 
determining means being used to access said memory means for said 
binary information and form said address within said block of 
video memory. 



10 
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20 



23. The apparatus of claim 22, 
commands said determining me 
address of every fourth sea; 
produce an additional cycl 



ti said control signal 
s to /temporarily hold the memory 
line /of the VGA graphics display to 
cation. 



for dup] 



24. A method for expanding video graphi&s^a^ray^ (VGA) graphics 
vertically to fill the screen of a flat panel display (FPD) , 
comprising the steps of: 

duplicating every fodrth scan line of the VGA graphics 
display by accessing the same memory address more than once to 
retrieve the stored binary information related to said scan line; 
and 

displaying saidf scan lines and their duplications. 



25. An apparatus/ for expanding video graphics array (VGA) 
25 graphics horizontally to fill the screen of a flat panel display 
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(FPD) , comprising: 

shift register means for storing binary^ information related 
to a prescribed horizontal row of graphics /data; and 

buffer means for first receiving binary information serially 
5 output from said shift register and, in/response to a control 
signal, selectively duplicating said binary information. 

26. The apparatus of said claim 25f, wherein said control signal 
commands said buffer means to duplicate every fourth bit of said 

10 binary information. 

27. A method for expanding video graphics array (VGA) graphics 
horizontally to fill the screen of a flat panel display (FPD) , 
comprising the steps of: 

15 storing in a shift-register binary information related to a 

prescribed horizontal row of graphics pixels; 

serially outputing said binary information from said 
register; 

selecting regularly spaced, non-successive bits of said 
20 binary information; 

duplicating selected bits of said binary information; and 
displaying said selected and duplicated horizontal rows. 

4 A 

28. The method of claim 2W, wherein said selected bits comprise 
25 every fourth bit of said binary information. 
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29. An apparatus for horizontally positioning a video graphics 
adapter (VGA) display image on t/he screen of a flat panel display 
(FPD) , comprising: / 

5 first counter means for setting a horizontal FPD disable 

period associated with said FPD; 

second counter means for/setting a horizontal FPD enable 
period of said FPD, said horizontal FPD enable period being 
greater than a composite horizontal pixel time of a VGA image to 
10 be displayed; Vf ) 

first circuit means f onj'controlling the start time of a 
subsequent horizontal FPD enable period, said start time being 
based on said horizontal FPD disable period; 

second circuit means /for controlling the end time of said 
15 subsequent horizontal FPD/ enable period, said end time being based 
on said horizontal FPD enable period; and 

means for beginning/ said VGA display image based on said 
start time of said subsdfcjuent horizontal FPD enable period to 
locate said VGA display /image at a desired horizontal position of 
20 said FPD screen. / 

30. The apparatus of /claim 29 wherein said horizontal position is 
the horizontal center /of said FPD screen. 

25 31. A method for horizontally positioning a video graphics array 
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(VGA) display image on the screen of a flat panel display (FPD) , 
comprising the steps of: / 

storing in a first storage circuit a horizontal disable 
period associated with said FPD; 
5 storing in a second storage circuit a horizontal enable 

period associated with said EfPD, said horizontal FPD enable period 
being greater than a compos<fte^horizontal pixel time of a VGA 
display; controlling the\sM^t^l>me of a subsequent horizontal 
FPD enable period, said start time /being based on said stored 
10 horizontal FPD disable pertooL; / 

controlling the end time of said subsequent horizontal FPD 
enable period, said end tfime being based on said stored horizontal 
FPD enable period; and / 

starting said VGA display image based on said start time of 
15 said subsequent horizontal FPD enable period to locate said VGA 

display image at a desired horizontal position of said FPD screen. 

32. The method of cl/aim 31 wherein said desired horizontal 
position is the horizontal center of said FPD screen. 

20 / 

33. An apparatus for vertically positioning a video graphics 
display (VGA) display image on the screen of a flat panel display 
(FPD) , comprising: I 

first counter/ means for setting a vertical disable period 
25 associated with the FPD; 
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second counter means for setting a vertical enable period 
associated with the FPD; / 

first circuit means for controlling the start time of a 
subsequent vertical FPD enable /period, said start time being based 
on said vertical FPD disable period; 

second circuit means for /controlling the end time of said 
subsequent vertical FPD enab£e~^)eriod, said end time being based 
on said vertical FPD enable jdpri05d>i and 

means for starting saia VGA display image based on said start 
time of said subsequent vertical BPD enable period to locate said 
VGA display image at a desired^ vertical position of said FPD 
screen. / 

34. The apparatus of claim 33, wherein said desired vertical 
position is the vertical/ center of said FPD screen 

35. A method for vertically positioning a video graphics array 
(VGA) display image on /the screen of a flat panel display (FPD), 
comprising the steps oir: 

storing in a first storage circuit a vertical disable period 
associated with said FPD; 

storing in a second storage circuit a vertical enable period 
associated with said/ FPD; 

controlling the start time of a subsequent vertical FPD 
enable period, said start time being based on said stored vertical 
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FPD disable period; 

controlling the end time of Isaid subsequent vertical FPD 
enable period, said end time beiiig based on said stored vertical 
FPD enable period; and / 
5 starting said VGA display /image based on said start time of 

said subsequent vertical FPD ^hable period to locate said VGA 
display image at a desired/vertical position of said FPD screen. 

36. The method of claim 3\5Vwherein sajid desired vertical position 
10 is the vertical center of sk&d FPD jrcreen. 

37. An apparatus for hord/zontally and vertically positioning a 
visual graphics array (VGA) display image on the screen of a flat 
panel display (FPD) , comprising: 

15 first counter means/ for setting both horizontal and vertical 

disable periods associated with said FPD; 

second counter me^is for setting both horizontal and vertical 
enable periods of said /FPD, said horizontal FPD enable period 
being greater than a obmposite horizontal pixel time of a VGA 

20 image display; / 

first circuit melans for controlling the start times of 
subsequent horizontal and vertical FPD enable periods, said start 
times of said subsequent horizontal and vertical FPD enable 
periods being based! on said horizontal and vertical FPD disable 

25 periods; 

40 
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second circuit means for controlling the end times of said 
subsequent horizontal and vertical FPD enable periods, said end 
times of said subsequent horizontal and vertical FPD enable 
periods being based on said horizontal and vertical FPD enable 
5 periods; and / 

means for starting said/ VGA display image based on said start 
times of said subsequent/'fiorizontal and vertical FPD enable 
periods to locate said /VGA /display at a desired position of said 
FPD screen. U^/ 

10 \V J 

38. The apparatus of clanjn 37 ^Wherein said desired position is 

the horizontal and vertical center of said FPD screen. 

39. A method for horizontally and vertically positioning a video 
15 graphics array (VGA) display image on the screen of a flat panel 

display (FPD), comprisiing the steps of: 

setting horizontal and vertical disable periods associated 
with said FPD; 

setting horizontal and vertical enable periods associated 
20 with said FPD, said horizontal FPD enable period being greater 
than a composite horizontal pixel time of a VGA image display; 

controlling the start times of subsequent horizontal and 
vertical FPD enable periods, said start times of said subsequent 
horizontal and vertical FPD enable periods being based on said 
25 horizontal and vertical FPD disable periods, respectively; 
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controlling the end times of said subsequent horizontal and 
vertical FPD enable periods, said end times of said subsequent 
horizontal and vertical FPD ignoble periods being based on said 
horizontal and vertical FPD enable periods, respectively; and 

starting said VGA dispSUay im^gre based on said start times of 
said subsequent horizontal and verti/cal FPD enable periods to 
locate said VGA display imageyj3±^a desired position of said FPD 
screen. / 

40. The method of claim 39 wherein said desired position is the 
horizontal and vertical^center of said FPD screen. 



An apparatus for expanding video graphics array (VGA) text 
and graphics to at least partially fill the screen of a flat panel 
display (FPD) , comprising: 

a shift register for storing binary information related to a 
horizontal row of a text character block or graphics; 

image expansion means responsive to a control signal for 
duplicating, selectively, a prescribed bit of said binary 
information within a prescribed horizontal row for horizontal 
expansion and for duplicating, selectively, said prescribed 
horizontal row including any duplicated bits for vertical 
expansion; and 

displaying said prescribed and duplicated horizontal rows on 
said FPD. 
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A2. The apparatus of claim 41, wherein, for text expansion, the 
image expansion means comprises means for expanding text in both 
vertical and horizontal directions using different expansion 
5 algorithms, respectively. 

)lc ft 

' Jft . The apparatus of claim Al, wherein, for graphics expansion, 
the image expansion means comprises means for expanding a graphics 
image in both vertical and horizontal directions using a common 
10 expansion algorithm. 




1^4. The apparatus of claim Apu, wherein said image expansion means 
carries out selective bit duplication for text and graphics image 
expansion. 



15 



3H 



